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(54) Rno«ft] mmmm^m^ wmjm»&±>ttv*tiz&wmvi!i$m 



C57) imm 

mm] *«tti^?aj:ft «t * i t u J: or, « 

J: 3 K (Mt2B4M) *4vMi 
-&«1-£J:dKf&>W rxi 7**E«Siirv** 0 c 

*>ra&«ffi»*S3P4 SAtttt«/#ett#SM 

ttJl^Hftattll^C oFeB, C o Z r M o > CoZ 
r N b , CoZr s CoZrTa. CoHf, CoT 
a. CoTaHf, CoFeTU CoNbHf , Co 
HfPd> CoTaZrNb, CoZrMoNijJ^i 




1 

imxm i ] &z < t i> a 

DTEedHBttJIt L< lifflreB£B1£B«>4''&< £ 1- 
£&6C, CoFeB, CoZrMo, CoZrNb, Co 
Zr. CoZrTa, CoHf> CoTa, CoTaH 
f . C o F e T U CoNbHf. CoHf Pd> Co 
TaZrNb, CoZ rMoNi^^^ir^i^r^ 

[B*« 2 ] d>4 < * * BftS *&B/BJ&«ttB/' 

, CoFeB, CoZrMo^ CoZrNb^ Co 
Zr, CoZrTa, CoHf, CoTa, CoTaH 
f. CoFeTi, CoNbHf. CoHfPd, Co 
TaZrNb, C o Z rMoN i ^f?^i'7 ; e^7r7 

•ET*/-* KB±K»B3*t, /^-MtSitfcB* 
attttJMHF-J:, 

«TCS«±lc«B $ H^TlMi >: , 

> - ;u KJi t . *«JD(*»B HTv^y-j^ Kfiflttca 

>-fb? tt/^Tv-^ KBt , 

i!STy-^ K«±U«BS - >ffc$ ftfcB* 

#IB«Elcaft»***«>±BK:-M4*-J: ? 

tfrtatt/'W r^BXw p i»eT**B^±K«B$*tfc± 

v-^ Kit, 4<JB*ftB KBB jtta 

unaBScatt***^**. i £ an* 2 mmwm^i 

[fS*3l 5 1 B5Ka«L»*X?-»cM- LTiiil^^L 



(2) mffl2 0 0 0 - 1 0 1 1 6 4 

2 

Ko 

[»#S6] B*agi:«l**^*c#L, #ft«B*^L 

«rEBSs:aaa**^^, is*:® 1 s tz\t 2 e^o^^: 

10 IB#E7] B^*3 -6 0\/>rn^tcE«0B«a 

«rEB«atfta**>^* f tttfj-t*«^owat lt, 

±EB«aSt»*-fc>-9-©a«t**fI:«r*ai-&*B 

tixfc: t £#«£i-&a^a&fcffi->*-rA < / 

[B^*8] f-*E»Ofcfc<aa8:B«> f7-;^ 
fEl^E'IS#± U t* - * £ E« $ -fr * *: afc co i&^E 

20 B**7E*o«*att*m**?-Afc, 

»E««E»^ ^ f A X CTWEISSMlil v ^ f A 
llirEa&E«&#^Btt3*irt: h 7 y 

ztztbiz, «TE«*E»^^^AxtKtirE««:attttai 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

minium m^a^-tv^- (MR-tr>^ 

*«>2r[fi|OM»fc L-caft*ftt^i:*B*t ^T-* 

a»t«ft«:^i:*ai****ttB«a«: (amr) »k 

[ 0 0 0 3 ] AMRAftOJ: 9»L^»Hli, D . A. 
Uy> (Thomoson) ^<Vt§fjc" Memory, Stor 
aae. and Related Applications" IEEE Trans, on Maa. 
MAG- lis P.1039C1975)CEm$ HX^>2> 0 Z<D£o% 
50 AMR?M^v^:1^7 K"C**/</u* V > -/ 



(3) 

3 

[0004] $ <bK*i£tc*3v>Tii, «jne«-fe >*r<D 
«■* & j&te ji co tc & tt & m^m-? <o * e > 
[ooo5] i©j:d4**atiL»*»*, re*«*« 

ShfcfcfOffi Lfe-fev-tf-J: *K *K**a#$3h^ i feast 

[0 0 0 6 ] 1 9 8 8^6^16B^Bit^^ 20 
¥ 2 - 6 1 5 7 2-§-2r$&tcii. att/lrt o«rttcoK¥fr 
KJIJC J: ottC^^MRff^ 

ttfttir, ±&4:mzi*mm&<D&&&R%L&&&& 

»^f>*LTV»*o £fe, ^BUJilc* ^ILTv^^ 

fin LfeiM^Ol^^tSii: LTF eMni { aS 

[0 0 0 7 ] 1 9 9 0^12^1 lB*MBi:t^5tf 
W4 - 3 5 8 3 1 0 *i8ffi^*#OiI 30 

mm&ii* o 2 ooim&mmmnmitjj 

fatf&&i-ZMR*>^ib*m7FZtLX^2>a Z(DMR~t 
>HHi, 2 o<7)^^.BSfi#:JBW^atn:* f , 2 0(50^ 

[0 0 0 8 ] 1 9 9 0^8 ft 2 2 B£GE£B t-fzmffl 
¥4- 1 0 3 0 1 4*&«U:il*. BBttflKflfcO'f'Hfl 

jxr^* 0 c«>»«tth ii, 4>4<t£ 

[0 0 0 9 ] *fe, h >*/i/«**?oeftaEttJi t l 
tc o . mjzm&mt ltn i f e zm^tzmt*. b* 

J6/fl««***«»»«5?*. 1 9 9 6^, 13 5^- 

[00101 $ <b tc. #&S¥ 1 0 - 6 5 2 3 2 
l±, 5*»ttKtc«ffli-*C o»«tt^*fc IT, Col: 
Fe, Ni, Pd, H£^(?)H, l!l£feti2fl£^ 50 



«M2 0 0 0 - 1 0 1 1 6 4 
4 

[0011] it, 1 0 - 1 3 5 0 3 8 ^iffitc 

7 , J-«ttSi:Co-ZrNb, CoZrMo. Fe 
C o b&*&mi-&&ffii!> t m7F2tlX^Z>o 
[0012] 

v*t*£4 ra««aaMt * lit & fe #> \z \t , ^ai^H 

*o«^*5isje-i- 0 ife, lawitcio 
Xy m<7)i^^^^«i^^t<, BtmjE# 

[ooi3] st, vt*<?> y ets 

fee L*L4*«fc, d*L<b«0*mii, *Sfljf-C*&;ta& 

fifths £ <n^m<r>v 7 * x tc J: »9 *«ttEri«-b#ic¥fi 
»cf|sjjS$fL4v»tv^|lB«jacA**ofe. 2fe, r©^^ 

[^ earner x Q&m&m&+ftK¥mzft&2tL% 
[0014] *«i4ig^¥mtcf^jKi--&c t 

- <t tc J: ^ , «gt^l:^**<4*fc t M:, lf^JE# 

mz t> « ft fea^atniSft**^ tjwt*:fcOTBT 

[0 0 15] 

[ilS^r^^rt-^fe^cT)^^] S-f, W*«irc«*jfc 

[0 0 16] fit, ^^^1 iC«S5&WJCi3V>TJi, 
i*BttB4L<l*B3fe«ttJB«5*4< fc*-««c. C 
o. Sfeli. NiFe, CoFeB. CoZrMo. C 
oZrNb, , CoZr. CoZrTa, CoHf > C 
oTa, CoTaHf, CoFeTu CoNbHf, 
CoHfPd, CoTaZrNb, CoZrMoNi^ 

[0 0 17] CiH^^ttfl-li, tL^)7^;V77X^ 



C4) 

5 

[00181 £ fc, flt&£2 KSLfc* 0 r©5n£ 
gffimi£/f *> L< liH5glBttJB<&^* < t ± 

3*t4c 10 

[0 0 19] Ztib®J&m 1, «*«2©jHSK 

[0 0 2 0 ] 1-&fr*>, MM3 »R 
t , »E*«±CHJB$it, /^->jkH^Ty~^ 
Kit, «rETy-^KB±j:««$n, ><*-5"fb$ 

»c»+*j:dK«jB$*irv»&K^>rr^Bfc. nirE& 20 

ET«M*>_tfc»JB S*tfc±->-;u KJit , ri*JE4fc8f 

tirE«[fia[*:asts6** : ?-**, ss^^ 1 i^ii2etoe 

[ 0 0 2 1 ] H*A3K4**»*ft9!li. v-^KII^ 

[ 0 0 2 2 ] -ffcfc^ iM4 K«**91f4> 
t, UiS«S±i:»a$*i» ^^->f^^:T,y-Ji/ 
Kit, pETy-^ K/S±.tw^Jg $ti s 

^ «t ^ $ tit v^I/nM 7 ^ jffi 
E«*«fttt***s>±»K-M* * X o SCfRJI $ n 
tv^TtaSt, *EK/^ T^JISCJnttET«*» 
0±t:8i$ *Lfc±*>-;u K» t . tf*«#c«Jl $ ti-Cv* 

fiLSft**^**, 1 i fcl± 2 E«<^BS#L«aS»** 40 

^-cafe^ t ^ttt^^M^yt^^o 

[ 0 0 2 3 ] 2 /c, ±E§S*« 1 Rtfm>£T%2 com^ffi 
[0 0 2 4 ] i-fcfc*,. iM5 «*S 

a^a*. ib^jsi *^u2Emo-iK«;«tn:«;*a-?-c* 



#^2 0 0 0 - 1 0 1 1 6 4 
6 

[0 0 2 5 ] C1<Z)3-*32*B&S^;^:/ Ki: J:*l 
IX, tt^O«*E««#^E«$tLA:7»-^*SlS!K"r 

[0 0 2 6 ] £ fff*£6 K«*£91t±. «SCKfiL«l 

1 1 fci± 2 E*offi«;asLa* 
3t^T-&s w t ^tftttsBasaa** v-^-e* 

[0 0 2 7 ] ^77 ? **;*f>f Kli^iMfi-b 

[ 0 0 2 8 ] £T, _LISff^a3, 4. 6 ^a^&flL*ft 

£ * v -r a <b ft* o 
[ 0 0 2 9 ] 7 K«&«ipil4, 3 , 4iti 

[0030] s<bK, i^«^;«gti*m^^T'A 
[0031] t^b^, m&msiz&z&mit. r-* 

WZmv>tz#XO&$Lm<r> by y? £^*&^Effi;«# 
t, l»E«*E**#±^7*-^*E«**4feie)0« 
^Ely^f At, BIWTEW^BJCaftftffiy^t 
At, »EB«E«y ^ f ^ X tmEB«Sa«ffl v ^ 
fAt «E«*CE««t#o«lR$iifch7y^^i|i 

$-^*?t*e>u, *E»j«;E»*>^-rARa f «rEa«;«« 

ftifcyXf AtC Wtmm Kft-gr ZtitzT? 

St, **tr£ t *»»tt4«^l2«y^fAr* 

[ 0 0 3 2 ] 

BIT, ^ftfiO^ftJUtoSM 
* U ffl K3fecf</* r I&fPJ-f * o 

[ 0 0 3 3 ] n wMtMfflLfcv-* 

J: o Lv* 0 0 1 fi, **JSojgffi 1 

[ 0 0 3 4 ] Ml e^^tlTv^3g®-C(i, i-f . 

i ±i:jy-^ kjb 2 , t*«'jb 3 , m^mm^m^ 

4, ±->-;uK®5, ±m^^6, ^MHrv^o 
B*««»**f 4I4PRI8UJ: aS«:*S SSO* 



7 

[0 0 3 5 ] T > - IV KJf 2 £ . 3 £ <£>fl?j£;fr?£ 

l±^^#x.fb^L^p C *i^om&£^tI£9J[art f [Xl2 
S$nrv^ 0 SJ2 (1) Uf4. T^3^Ty-^K 

m2 (2) Kt4, Tli3^Ty-^K12cOlT{:« 
&ZtLX^Z>Wfr^ZtiX^Z>o 4*. m2 (3) U 
I*. Tli3^Ty-^ KB 2 <D±KT^* y 7M8*« 
1 0 0*^LTMStiTi/^W*$iiT^-5o 4 
S2 (4) KI4. TlI3^Tv-^Kl2i:^i 

[ 0 0 3 6 ] 4 fc, Jiv-;!/ KJB 5 _t«S6 fc(50fH 

m3lZ7FZtlX^h 0 13 (1) K14. ±y-;uK§5 

So 4*:, U3 (2) KI4, ±«S6*«±y-n/KB5 

(3) KWt, ±->-;i/ KB 5^±t^6 £>Jtt;:±*> 

10 2 ^^LTf^^^tLTo^M^^^ixru^ 
So 4 fc* H3 (4 ) &H4, ±m^6 «r±y-/u KJB 5 

[ 0 0 3 7 ] 14 3t 0*81 5 (4, Hi *cS$*t-CV»4->- 
^ K&IB«fi9t»«X^tt£CSStA*X?-4 **4l>£ 
Lfc¥aiH-c** 0 #KH4KJ5^THt«««tt»#X 

33 *k Hs ici5v*Ttta*aa:»**-dF4osii«u— as 

[ 0 0 3 8 ] 14 VVI-VLMKte^tzffimm&m 6 K?f 

m^^4) ©«»i:*t4 i 0 4Xtrsi 
^rxi7^si$ntv»s 0 0 4 

t^L^^to »M10 4li, 

^r^/i7^iEn, fib«ttF>^^tt#» (fiSASttai 

4) ftidfctBSCiWCRJt'bii-C 

#«ffio«^##^**fc^K»4. foi^^fttiJ 

T .X J§ 7 ^iSt&c: fcK4&« 
[ 0 0 3 9 ] ®5WVII-VII«K:f&ofcBf®l23&*ia7^ 
^^tirv^So C^li:^^jxtv^J: ? ic, T^^3 
_LU14, ft T 7 i}*Wtutt £tiX 

v>s 0 fir, c^>*-'<^r^JB7U— «*i}Jiif&J: 

»**?4) j&*ESSft*o £ <bUfO±&&ci4, 

- >ftS*Lfcj»»Ji 1 0 4 t±M6 t**JK^cffl»$ti 

[ 0 0 4 0 1 i 1 DTHtv^BlOTy-^ Ki 2 
LTte, NiFe, CoZr, CoFeB, CoZr 
Mo, CoZrNb, CoZr, C o Z r T a , CoH 
f , C o T a , C o T a H f , C o N b H £ . CoZr 



C5) $£P^2 0 0 0 - 1 0 1 1 6 4 
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Nb. CoHfPd. CoTaZrNb, CoZrMo 
N i F e A 1 S i , *-ffcfc*tt#*tfflV^&C 

KI514 0. 3 - 1 0 « m<7)$£H-r^ffiWt|-C^> 

S o 

[004 i ] Ttii 3 r tf±nfem e t l t f4. z 

r. Ta, Mo**<b4*i|l#*> L< L< 
***** *OMSflMeHI4 0. 0 1-0. 10x/m 

[ 0 0 4 2 ] 1^7^17 t LT14. CoCrPt, 
10 CoCr^ CoPt, CoCrTa, Fe'Mn, NiM 
n. IrMn, PtPdMn, R eMn. PtMn, C 
r M n > N i BMbttK tt*ft«f , N i SMbW tCo $ttb 

n i mtmt f eMoM, n i m 
it®/ c omm 2 mm. NiiWFeKW2ig 

[0 0 4 3 ] ±v-Jl/ KJB 5 £ LT14. N i Fe, Co 
Z r . 4 14 C o F e B , CoZrMo. CoZrN 
b . CoZr. C o Z r T a , CoHf, C o T a . C 

0 T a H f . CoNbHf, CoZrNb. CoHf P 
20 d, CoTaZrNb, CoZrMoNi F e A 

1 S i , M^lltflf^fflv^CH^t L < . *r<D 
m&ltO. 3-1 0 w mOgSTlifiT|)>& 0 

[ 0 0 4 4 ] [JEttO&S2] =MM!*aM!Lfc3-> 

Kco^M<7PB^C9^I^Iil8 «c^^HTv^ 0 
[ 0 0 4 5 1 iOEIKfc^-C. &ffitt#«>&«8 Kttifc 
$ *U - »4*ai4^fe^^ 9 **** $ ftX ^ 

So »ffitt#^M8 £ L-CI*. CTx.^, NiZn7x 
7>f MnZn7x70, MgZ n7-7-f F ^ri* 

30 iOz , S<tr^^-^A, gftv'; > N ^-f J r^E> 

[0 0 4 6 ] :^MStt»#9±t:i^ T#aitll 
0**S»tP>nrv^ o C<7)T^Si14^ 1 0 14, «7) 
±H:tflHLTi/^ (0 8#») o 

[ 0 0 4 7 ] T*«ttH 1 0 ^±®CC»4, 1 3 a 
fc, *«U 2 a Ji^BttH 1 1 3&«BI»LTK»te>*i 

. -ia*i;afiLa**^4 lina 1 2 

a tcD$^<7)±®^ Jl^i: 4 £zfi*2> X 9 ^^^tbtLT 
v^ 0 ■ffi«aSL«j** : f-4 01BflffiJilI8U^$tL 

40 tv^J: 9 tc±^i^ft/i 1 1 uftLrv^o 

[ 0 0 4 8 ] m& 1 2 a 14, A u frftt L*^ c 

Bft 1 3 a 14. N i F e . CoZr. £ 

Ac t4 C o F e B . CoZrMo. CoZrNb, CoZ 

r. CoZrTa. CoHf. CoTa. CoTaH 

f. CoNbHf. CoZrNb. CoHfPd. Co 
TaZrNb. CoZrMoNi F e A 1 S i . 

Sftft^#», MnZn7x^K NiZn7xM 

[0049] ttz % Bs*>fflstzmwL%ifmK&it&m 
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hX $ KWUthtlX^Zx, 

[00501 m^m^m^mKmmmm^u 

T*/f fi, Mz-\£, CoCrPt. CoCr, CoP 

t. CoCrTa, FeMn> NiMn, N i M^I, 10 

N i C omm, IrMn, PtPdMn, ReMn* 

[0 0 5 1 ] 18 IZTFZtiX^&X o CC, l 

3 b&mwL8frh±.#m&m 1 1 u 
a^^^^^4 ^T-pjit-r^xi:^ tc^tt^nrv^ 

itbtix&t)^ z<nw.fci 2 b<Dmm\immi 3 b tm 
lx^z> 0 2 a^mmi 3 b^ws^, ±mmm 

1 2 a^KS&l 3 a tHIf^ioWi L^o 
[ 0 0 5 2 ] [IMS3]^1MU:7 7 7 20 
?*77M KMa 7 KoMWl9i:^^tltv^ 0 
[ 0 0 5 3 ] 2^2 O-htcli, Tv-;VK2 lri*I§:tf <b 
Ktv^, C(7)Tv-;u K2 1 <D±miZl±^ 1M2 2 

m&2 3timi&i-2>£ 0 KtkrtbtiX^*Z>o 
[ 0 0 5 4 ] T->-;PK2 Hi, NiFe, C 

oZr. ifcliCoFeB, CoZrMo, CoZrN 
b. CoZr, CoZrTa^ CoHf, CoTa, C 
oTaHf, CoNbHf, CoZrNb. CoHfP 
d. CoTaZrNb. CoZrMoNi F e A 

1 S i . m.it^Jh^, MnZn7xyO, NiZn 30 

[0 0 5 5 ] m^2 2ali, Wili, Au^ffl^ 

£<J9^'flf£ L < , mm 2 3 a f±. N i F e, C 

oZr, i^-HCoFeB, CoZrMo, CoZrN 
b > CoZr. CoZrTa, CoHf, CoTa, C 
oTaHf, CoNbHf, CoZrNb, CoHfP 
dU CoTaZrNb. CoZrMoNi F e A 

1 S i , SS<fcft*#». MnZn7x7>fK NiZn 
7x7^ h „ MgZn7x7^f h *fflV^O^»J L 40 

[ 0 0 5 6 ] fir, a*aa»**^ 4*«, m.m2 2 

[ 0 0 5 7 ] 4 «>±BfcMU m^2 2 

b tM2 3 btf*ttW-&*fCv>& 0 dft<b^*S2 2 b t 
mU2 3 b fi, HI 9 iitv^ J: n \z s t 4* 

[0058] l«2 2bfcIS2 3b 0±®^ 

14, ±v-;u K2 4 #*/12fft£*tTV^ 0 dco±v-;i/K 50 



WBB2 0 0 0 - 1 0 1 1 6 4 
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2 4 I*. Mx.tf, NiFe, CoZr, J/cliCoFe 
B, CoZrMo. CoZrNb, CoZr. CoZr 
Ta, CoHf. CoTa, CoTaHf. CoNbH 
f . CoZrNb, CoHf Pd, CoTaZrNb. 
CoZrMoNi FeAISi, ^<tifcjfc*t$k 

MnZn7i7^ K NiZn7x70, MgZn7 

[0059] m$<D&mzmm.ts:ji\5\\zia\iz>m 

^wot4c, *Lx*<7>wmm&m6K&^ 
msiz, ZLx^&mm^&ms'tti^tLTFZtLx^ 
[ooeo] m&t&fctb&ttmvLmmmm'** r*m 

I*. Mz.\£, CoCrPt, CoCr, CoPt, Co 
CrTa, FeMn, NiMn. NiM, NiCo 
■MbffeU IrMn, PtPdMn, R eMn^fflv^W 

[ 0 0 6 1 ] [*J603g)K4] Cttioco KMI 

fc^-c* £ 0 z<d<{ >y>7"r4 7.^4 )V\ZXZ> 
[ 0 0 6 2 ] HI 1 0 KlttMM^y K*>*ABI**«3 

[ 0 0 6 3 ] [Ml O-Cliv-^ KM*^^«?9tc^ 

iffits cit^-e^^o mi o n*5v^r, Kti, m 

T'^ftv*) lt:Ty-^K/Tll4 2^Elt<btLTV» 
^>c Tv-;u K/T«ft4 2±«c»i«*«tta*3R : f-4 

5^EJt<bnx*39, %v>±.mz\z±.*s-)\, Y/±.m.u 

4 3 36 f «*$*irv^io Ciic ) iB«atn:«j*fR : ?-4 5 
±'>-;U K/±1I4 3 tCC^oT, I^&-n? K^ f 

[ 0 0 6 4 ] ttz^ mm mi ox\t±z/-fr k/±« 

ttffctv^) 4 3 0±«Uli. 3>f/U4HWb 

-e^±tC±^M4 4a*tt*t<b*L"Cv»* 0 d 
^b^®4 3t> =r-r;U4 1<!:. ±^^4 4 fci^ER^ 

[ 0 0 6 5 ] fc*3, Jt«->-^KiltT»«ttJlllfct* 
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[0066] a<DXo %mr&<r>^v Kici 0, E4 
±i:if^fl^> E«4****tt-**flft*K 

[0 0 6 7 ] [S8«Ojg!ffi5] m 1 1 Kli^S&WOffiSC 

1I52> ^SguaiJftS^ 5 1 RZf±*s-)l> K/_bm 

[0 068] fit, Kt, fEif«#5 3 ±IZ 

LXWtkZnio E«**5 3 l*@*eU ^ y 
K^9^f^iEfijt#5 3<Z)lt, 0. 2*mUTO* 

•iuo, ttstaffiai**^ s i \±m&mfc 5 3 iciest 
ztitzmsaftm-ft*, f©ifLi»5 4(oa*^f)tt* 20 

[0 0 6 9 ] [*tsoBSg6] *§&miz&zm$i&in>$b 

[0 0 7 0 ] (1) 

(2) «#/Tti/7 y -atti/* 1 mrx 



( 3 ) m^/f^m/ -7 y -«ttJi/*«tt**«ji/ 30 

SI® 

(4) 1#/TM/7U -flftttiH/fcl MRx^v 

lMRx>/N>Xi/^Btt*Ml/7U 
««« 40 



(8) a6#/T»JB/BBfiS**Ji/fflft«ttJi/* 
1 M R x > / n > ^ JB/*fitt*«i/» 2 M R * > ^ 

- -"C, &JRTJftHfc Ltli, Zr, L < S±Z r Cilfe 

StLTIiTa, Hf, Z r , W, C r , Ti, Mo, 
P t , N i , I r , C u , Ag, Co, Zn, R u , R 



00 ^§3 2 0 0 0 - 1 0 1 1 6 4 

12 

h, Re, Au, Os, Pd, Nb, V^^^T^> 

[ 0 0 7 1 ] V »J -j&teJf £ LTtt. N i F e, C o F 
e , N i F e C o , F e C o , CoFeB, CoZrM 
o , C o Z r N b , CoZr, C o Z r T a , CoH 
f , C o T a, C o T a H f , C o Nb H f , CoZr 
N b , C o H f P d , C o T a Z r N b , CoZrMo 
N i ^ltli7t^77^IMfi^fflv^:i:^» 

[ 0 0 7 2 ] *«tt)Bt Ltli, RftW, fitt 

[ 0 0 7 3 ] 2 /iJPIfi, Ti,V,Cr,Co,C 
u , Z n , Y, Z r , Nb, Mo, Tc, Ru, Rh, 
Pd, As, Hf, Ta,W, Re, Os, I r , P 
t, Au, $tz\±^ Si, A U T i , T a <Z) ^ Jt/ - ^ 

liTa, Hf, Zr,W, Cr, T i , Mo, Pt, N 

i, Ir, Cu, Asr, Co, Zn, Ru, Rh. R 

e, Au, Os, Pd, Nb, V. Y <7> 40b - -f<D'pt£ 
< tbl oo5n*^^^4, i*M£4> L<fi-&-&*±E» 

&X&>*> 1 o 

[ 0 0 7 4 ] §lSW2MRx>/N>xitLtliC 
o,NiFeCo, FeCo^ f/:liCoFeB, C 
oZrMo, CoZrNb, CoZr, CoZrTa, 
CoHf, CoTa, CoTaHf, CoNbHf, C 
oZrNb, CoHfPd, CoTaZrNb, CoZ 
r M o N i ^i^li7^;V7 7^IMH^l^>6o 
[0 0 7 5 ] £tz^ MRx>A>xl^lv^jrv^ 

[ 0 0 7 6 ] @5£«ittJii: LTU, Co, N i , F e * 

[ 0 0 7 7 ] EIl5e£-g:&]i £ LTli, FeMn, NiM 
n, IrMn, RhMn, P t P d M n , ReMn, P 
tMn, PtCrMn, CrMn, C r A U TbC 
o , N i WtitV9, F e N i Hfcffcft t C o ^<b^ 

^S^ttr. N i W^FeMiOil^, NiM 
«/C oSfe<bft2»K, Niitft«/FeKft«2l 
fl^> CoCr, CoCrPt, CoCrTa, PtCo 
^t^fflv^:i:WH^o P tMnU<li 

PtMnCTi, V. Cr, Co, Cu, Zn, Y, Z 
r, Nb, Mo, Tc, Ru, Rh, Pd, As:, H 

f, Ta,W, Re, Os, Ir, Pt,Au, Si, 
A 1 , T i , T a *i64DLfeW»»i*l»*C»«*«il-J- 

50 Zte<Ott %&nt bio 



(8) 
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[0078] &mm t LTti, mm. Aim. 
mm t &im<Dm&%> *> l < \*&m/mm 2 mm. 

2 /un, (mm t sum torn* 

[ 0 0 7 9 ] Zcr>2mmt, Ti, V, Cr, Co. C 
u , Z n , Y, Zr> Nb, Mo. Tc> R u , Rh, 
P d , A s , H f , T a . W. Re, 0 s . Ir, P 
t, Au, ifcli, Si» AU Ti, TaC0^;v--/ 

liTa, Hf, Zr, W, Cr.Ti.Mo.Pt.N 10 
i , I r , C u , As. Co, Z n , Ru, Rh, R 
e, Au, Os, Pd, Nb, V, YO^-W^ 
< t i> 1 ocOtc^^^ i?Mfc& L < li£^£±IS^ 

[ 0 0 8 0 ] ScHin J: z>M$affl 

[0 0 8 1 ] [Jlt«l]^^«/Ta (3nm) 20 
/ ilfilfi£1$Ji (8 nm) / K 1 (2 n m) /N 

i82Fel8 (3 nm) /P t 4 6Mn 5 4 (2 5 n 
m) /Ta (3nm) ^ o ffi8 t X&&m&m<D&mZ 

[0 0 8 2 ] f^f£Hti. 

tfflv^ ^miEliO. 1A, m^E^2mmTo 
r r L*i 0 A I mm<OW*m*. 2 nmOA l f& 
£f£j£U JK5Bj£»UirEa*2 x l 0"'T o r r^M 
>s*-mz&^X 4 X l 0" 4 T o r r # XJE & 
££-e*£0 2 ?:iALl^P«t4:t{:J:J)AI^ 30 
g^^b^^-^o JffiJR»tc, 5 0 0 O e <D\£mm&*K 

fcv>T\ 2 sot:, 5^wejfcftfca**Lfc 0 -<t>*§£* 

[ 0 0 8 3 ] 

r^i] 



40 
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r* /-v 
o 


1 4 


IN 1 a a r e 1 o 


y 


P a ft 4 17 q Q i> 7 

^ o o -ft 6 y t> f 


1 o 

1 o 


l u o z a r y m o y 


1 0 


toyzzroiNDZ 


1 9 


o y o z. r # 


1 5 




1 6 


Co9 6Hf 4 


1 6 


Co 9 5Ta 5 


1 7 


Co 9 5Ta 8Hf 2 


1 8 


Co86Fel0T14 


1 7 


Co9 lNb7Hf 7 


1 7 


Co9 5Hf 8Pd2 


1 6 


Co 9 2Ta 1 Z r INb 6 


1 7 


Co9 2Z r 6Mo IN I 1 


1 7 



[0 0 8 4 ] znnmm*i\zto\,*x % i^isttiKo 

[0 0 8 5 ] [*»W2] MRJtrt^^E&fciS^S 
&fjT% ^7X»«/T a (3 nm) / gfillii (8 
nm) il077^^^AFMi:J: 
GKiHLfco 7**liM<a¥i*7*fi£ R a "C^i" 

(*a-*-*a2«Jffi) o ttz. ^7^M/Ta (3n 
m) /mmm&m (8 nm) / K I »^b% (2 nm) £ 
v^KtML, aaittJBfcA 1»^*I7 7^ 
X*X«R»*ffl!lSg*«m: * Halt*:. XU&Mm 

t^tor^^o dtifb^^^J: 19, MIS. 

& G AFMlCi^^S^^^ASC^Xj^tlJz&^Mv^ 

[ 0 0 8 6 ] 
[^2] 
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ftffi2 0 0 0 - 1 0 1 1 6 4 
16 





SM&S (nm) 


(nm) 


Co 


1 


1. 2 


Ni 8 2Fe 1 8 


0. 8 


0. 9 


Co84Fe9B7 


0. 2 


0. 2 


Co 8 2 Z r 9Mo 9 


0. 1 


0. 2 


Co 9 2Z r 6Nb2 


0. 1 


0. 2 



[ 0 0 8 7 1 gffl«tt»KC o^NiFe tm^tz** 10 
iiJt^UT. CoFeB, CoZrNb, X^CoZr 

y y YZtf, A \ BHbtF/I V^-m^S- L , 
^6tJ6w A 1 $Hb$l/lKi3tt* ~?l&fiLi)<&faZtlZ>Z 

[0 0 8 8 1 [HM£03] (3 
n m) /&&&&m (8nm) /Co90FelO (2 
n m) /A 1 EHb&f (2nm) /Ni82Fel8 (3 
nm) /Pt46Ma 5 4 ( 2 5 nm) /Ta (3n 

^m^zttfoLtzo [oo9i] ^ii^i^'^t, s&m&m&c o 

[0 0 8 9] ft*i:ttDC^^hn^;^^« 30 £*>'N i F e 0±§^l*fe^O#g Kfg^-t **U^ 

rtt^o A I ^b^co^&fi. 2nmOAlI^ 3*^0 X «9 M R Jt3*i^ t u»5 «b ixfc 0 

B*U Bl«flE*»C»ffiA«2 X 1 O-'To r r <DM&T [j6«W 4 ] ^7 7lf/Ta (3nm) /P t 

* W^-ftK&^T 4 X 1 0-*T o r r<7)2fXJEK££ 4 6Mn 5 4 ( 2 5 n m) /®5£f&t£Ji (5 n m) /Q 

£X!&O t SrigAL 1 J: »? A I £ g o90Fel0/Al ^{b^ (2 nm) /Co90Fe 

R«ft$*fc 0 CRttC, 5 0 0 Oe^fi«ffi^i:i5 10 (2 nm) /ififitti (3 no) /Ta (3n 

V>T, 2 5 0 13, 5#B-effc»a**L/i 0 CCO^CO m) t ««r S SlKttJB W«S*«xT«SA«Sl«I 

[00901 [0092] fE&KliDCv^* Fo>^^^^f^ 

1^3] 40 fflv>. jS!&mfl£U0. 1A, M^JEti2mmTo r 

r LfCo A 1 Hfttt^^Jfili^ £-f 2 n mOA 1 jg£ 
ML, !Mti:fE^2 X 1 0* 9 T o r r <VMQ* 
X >'*-ft\Z&^X 4 XI 0 "* T o r r CD # * JE # >£> 

SMMfcSHi-fco JfiRttU. 5 0 0 O e ©ttauWMifciJ 

«tfta£fb*«:^Of£4 t:/Tto 
1 0 0 9 3 ] 
[£E4] 



Co 


1 4 


N 1 8 2 F e 1 8 


1 3 


Co84Fe 9B7 


24 


Co 8 2 Z r 9Mo 9 


2 3 


Co92Zr 6Nb2 


24 


Co 9 8Z r 7 


2 2 


Co92Zr 4Ta4 


2 1 


Co96Hf 4 


2 1 


Co 9 5Ta 5 


2 0 


Co 9 5Ta 8H f 2 


2 2 


Co8 6Fe 1 0T I 4 


2 3 


Co9 lNb7Hf 7 


2 3 


Co95Hf 8Pd2 


2 2 


Co92TalZrlNb6 


2 1 


Co92Zr6MolN T i 1 


2 1 
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C O 


1>I 1 O a X" c ±. o 


1 3 


^ U O t F C ij JO I 


P n S 4 F p QP7 

O *r c j D f 


9 Q 
Z o 


Co84Fe 9B7 


Co82Z r9Mo9 


2 2 


Co84Fe9B7 


Co9 2Z r 6Nb2 


2 2 


Co 8 2 Z r 9Mo 9 


Co84Fe 9B7 


2 3 


Co 8 2 Z r 9Mo 9 


Co 8 2 Z r 9Mo 9 


2 2 


Co 8 2 Z r 9Mo 9 


Co 9 2 Z r 6Nb 2 


24 


Co92Zr 6Nb2 


Co84Fe9B7 


2 2 


Co92Zr 6Nb2 


Co 8 2 Z r 9Mo 9 


2 2 


Co92Zr 6Nb2 


Co9 2Z r 6Nb2 


2 2 



[0094] zvmMk&mtz&^x, ssra^co 

2fctfN i F eOW^^Cffi^U f^W^f 

[^M^I5] ^tr, tf^X&m/T a (3nm)/Pt 
4 6 M n 5 4 (25nm) /ffl&ffiEttE ( 5 n m) /A 
lKftK (2nm) /Co9 0Fe 1 0 (2nm)/N 
i82Fel8(3nm)/Ta(3nm) t 

[0 0 9 5 1 ffcJfcKliDCvr* hn ?^M£ 
fflv^ jfc&SSfcliO. 1 A, J*JR^ffili2 mmT o r 
r t LtZo A 1 BWIs»0«*li^ * 1* 2 nmOA l JK* 
KJfcU K«K«»ZWJE*«2 x l 0" 9 T o r r co^£^ 
"V >^-F*nc&v>T 4xiO" 4 Torr <5D*fxJEC&& 

s&sKts^fco 5 o o o ee>mmmR*iz& 

[0 0 9 6 ] 
[^5] 



20 



30 



40 





MR it (%) 


Co 


1 5 


Nl 8 2Fe 1 8 


1 0 


Co84Fe 9B7 


1 7 


Co 8 2 Z r 9Mo 9 


1 8 


Co92Zr 6Nb2 


1 7 


Co98Zr 7 


1 6 


Co92Zr4Ta4 


1 7 


Co96Hf 4 


1 6 


Co 9 5Ta 5 


1 6 


Co 9 5Ta 3H f 2 


1 7 


Co 8 6Fe 1 OT I 4 


1 6 


Co9 lNb7Hf 7 


1 8 


Co95Hf3Pd2 


1 7 


Co 9 2Ta 1 Z r INb 6 


1 7 


Co92Zr 6Mo IN i 1 


1 7 



50 



[ 0 0 9 7 ] CO*«e*:U*3V>-r, gfiBtti^Co 

[H^^U6] ^CtC, #7*&«/T a (3 nm) /P t 
46Mn54 (25nm) /B5fefi8ttJl (5 n m) /C 
o90Fel0 (2) /A 1 BHbft (2 nm) /Co9 
0 F e 1 0 (2 nm) /SS-McJi (3 nm) /Ta 

Onm) t^omi&x-&mm&m<?>mm*g:x.xm%. 

[ 0 0 9 8 ] ^i&tzliDC h o 

r fc Ltzo A 1 *ft»OBSSEIi. Jf2n mOA 1 
BjSU K»jR*^»ffi**2 xio-'Tor r ^K£^ 
■V f^-rtttjfev^T 4XiO' 4 Tor r^^EC'S:^ 

JSHIftS^fco *K«K, 5 0 0 0 e^mmmR^izte 



Cll) 



19 



0 0 0 - 1 0 1 1 6 4 

20 



V>T, 2 5 Ot:, $V$WC»Mm*1foLtz 0 Z<Di&&(D * [ 0 0 9 9 ] 









Co 


N i 8 2Fe 1 8 


1 4 


Co84Fe9B7 


Co 84Fe 9B7 


2 4 


Co84Fe9B7 


Co 8 2 Z r 9Mo 9 


2 5 


Co84Fe 9B7 


Co9 2Z r 6Nb2 


24 


Co 8 2Z r 9Mo 9 


Co 8 4Fe 9B 7 


2 3 


Co 8 2Z r 9Mo 9 


Co 8 2 Z r 9Mo 9 


2 4 


Co 8 2 Z r 9Mo 9 


Co92Zr 6Nb2 


2 3 


Co9 2Z r 6Nb2 


Co84Fe9B7 


2 5 


Co 9 2Z r 6Nb2 


Co 8 2 Z r 9Mo 9 


2 4 


Co 9 2Z r 6Nb2 


Co9 2Z r 6Nb2 


2 4 



[oioo] znmnk&^iz&^x, iaafti^ra 

[0101] [^Jfc<^ffM*7] m 1 K^L^*^ roy 

Z<Dth, Tv-/UKfi:LtliN i F e £fflv>f- 0 & 
M&Jfi#J:£II£ Ltli, /Ta (3nm)/Pt46 
Mn54 ( 2 5 nm) /Co92Zr6Nb2 (5n 
m)/Co90FelO (2 nm) / X I ^b^9 (2 n 
m)/Co90FelO (2nm) /Co92Zr6N 
b2/Ta (3nm) £fflWc 0 JJH^J&mt:: \$ 2 5 0 

r. 5&m<Dm&&zj&mm<Dm&t \m^-t^yj^iK 
5 o o o e <7>mw-zmuL^>^?T<?fco m^mtm&wk 30 

J; dKCoCrPt £**J5 L^o ±.v-;v KiS 
kLtltNiFeM^fco Z<7)s\y K £ gl 1 0 O J: o 
Zmim£.-&M^y KlcapX^D^^ ^iDXU C 
o C r T aTM&^lZr*- 9 £f£iilS£ Ltz 0 Z<Dm. 

0. 2 /£ m, h ? v ^tSli 1 . 0 u mt Ltz Q 

<ftX^(i 2 5 0 t\ 2«fKfcl3t 0 iOIgUi^ # 40 

7 K^^TtC, 2 0 0 13. SOOOeW^, 1 

^«5£^£liI!I£ft&-^o;fto Mt 2 . 5 k 

tz Q Z<OV%<7>mMn&.ftl)l±2 .4 mV, S/Nli2 9 

d B, fl^tB»^*-r*^-^S (SiKS) Ii 2 3 9 50 



kFCI, tf y h^7-U- Mi 1 0" 6 J^T^ibo^ 0 
[0 10 2] [SSJfi<0?B!R8] H8K33«Lfc^-f 7V) 3 

a (3nm) fcNiFe (lOnm) ^S{:^1L 
T f*-*;KDl?*£2 0 0 nmlzLtzlBk&m^tZo 
Sraflt LTIi, /Ta (3nm)/Pt46Mn 
54 (2 5 nm) /Co82Zr 9Mo9 (onm) / 
Co90FelO ( 2 n m) /A I mm ( 2 n m) / 
Co90Fe 10 (2nm)/Co82Zr9Mo9 
(3nm)/Ta (3nm) %m ^tz Q Wk&$L'ikK\t 2 

5 or, s^w^fft^a^ftigi^^eiftfciiffiSf't*^ 

WH5 0 0 0 eW^MLopffoto BSSJggWS 

JRaa5t-«-f * J: -9 KCoCrPt *r*B Lfco 

* K*H1 0C0i } ^ESI4-#I^7 KUiPX^G* 

If^LTto CCO^. h 7 y *m\± 1 . 5*m, 

tl^^yyiiO. 2 tt m, 8K*2s* h 7* *iHl* 
1 . 0«mi:L/:e Kff*3=J>r ^fPfi£B# 

K«X0TB»^y K«ftJS»T*»c. 2 0 0 T\ 
5 0 0 Oefi#^ ll*ra«0»i»»tS3.a*fTo^o -co 

li 2. 5k0etLt o I2fv-^gt^x 



C13) 
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[HI ] 
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2 2 




* 4 5 




2 3 




4 6 


AB SI 


2 4 


±->-;u K 


5 0 




4 1 




5 1 




4 2 


Tv-;u K/TIi 


5 2 


T -> - ^ K 


4 3 




5 3 




4 4 




* 5 4 






— SKI 



[EI2] 




(2) TSB«4<T->-/l- K£DS_hl=f&)£Lfci86 



(3) TSffi^T>-4,FC0Jilc^+yrs^LT^L^:»^ 




(4) TlMiTS'-^KtSSWlt*:** 



L<<<<<<<<<<# 



[13 1 

CI) ±->-;u K*<±m«OtS-tfiD JKc^J? L 



-±5/-*KJH5 



(2) ±«KK±>-^KcDHLh^^Lfc»^ 



v\\\\\\\\\\W hu-* KB 5 

ZZZZZZZZZZZM — 



C4) ±MtJi->-yUKt«|tfflUfc«# 

VZZZZZZZZ^r 



&ffl2 0 0 0 - 1 0 1 1 6 4 



[H4 ] 



[IS 5 I 






&MI04 




[(U81 



rsb 

.T#tt£Sl 0 




IHI9] 



^fi22b 



««23a 



■ 



24 




fl*22a 



Kg 23b 



&m2 ooo 



[11 0] [011] 




